Abstract: Species in
distribution, and general morphology, Crous et al. (1991) considered M. nubilosa to be a synonym of M. mol/eriana, but distinct from M. cryptica. In recent years, we collected several fresh field specimens that enabled us to study cultural features and mode of ascospore germination. Based on these studies, we concluded that our earlier interpretation (Cmus et al. 1991) of M. molleriana was incorrect, and that it includes several distinct taxa (Crous and Wingfield 1996) . Because M. mol/eriana was the first spe~ies of Mycosphaerella to be described from Eucalyptus (Corlett 1991) and this tree genus has become increasingly important to the international paper and pulp industry, it is imperative that the taxonomy of this frequently cited species of Myco.\phaerella be clarified.
Sphaerella nubilosa Cooke was originally described from eucalypt leaves in Australia (Cooke 1893) , and later transferred to Mycosphaerella (Hansford 1957 
Materials and methods
Leaves of E. globulus with MLB symptoms were collected from plantationsin southern Ponugal and from shade-tree plantings near Berkeley, California. Leaves were tightly packed between sheets of paper and transported to the laboratory. Lesions were excised from leaves, and single ascospores were placed on 2 % mah extraci agar (Biolab Diagnostics, Midrand, JHB, South Africa) (MEA) as described in Crous et al. (1991) . Germinating ascosporcs were examined after 24 h, illustrated, then transferred to MEA. Cultures were incubated for 2 weeks at 25°C in the dark, then subcultured onto divided plates with one half containing carnation. leaf agar (CLA) (Crous et a!. 1992) and the other MEA, incubated at 25°C under continuous near-ultraviolet light. Linear growth on agar for each culture was determined after 1 month as explained in Crous Can. J. Bot. Vol. 75. 199i: and Wingfield (1996) . Colony colors (top and bottom) were deter~i mined using the color charts of Rayner (1970 (Crous et al. 19950; Wingfield et al. 1995) .
NOTES:Mycosphaere/la Cf)]Jtica was originally confused with M. I1ubilosa (Ganapathi and Corbin 1979) . However, these species can easily be distinguished based on their ascospore morphology (ascospores being constricted at their septa in M. cf)ptica, but not in M. nuhilosa), mode of ascospore germination (germ tubes growing perpendicularto the long axis of the spore in M. cf)'[Jtica, and parallel to the axis in M. I1ubi/osa), leaf symptomatology, and cultural characteristics (Park and Keane 1982) . Cultures of M. cl)ptica on MEA are dark green and grow slowly (5-10 mm in 2 months), whereas those of M. I1ubilosa are dark green to black, and have a faster linear growth (15-20 mm in 2 months) (Crous et al. 19950, 1995b) .
Mycosphaerella mol/erlana has also been confused with Fig. 2 . Mycosphaerella mol/eriana. Asci, ascospores, and germinating ascospore on Eucal)ptus globulus (isotype, BPI 608879).
Scale bar = 10 I'm.
M. llubi!osa. but as a result of the collection of new material
and the establishment of cultures the two species can now be distinguished. To assist mycologists and forest pathologists in identifying this species, the following description is provided. (Figs, 3, 4 ) Mycelium intcrnum et externum. pallide ad mcdiobrunncum, septatum, ramosum, laevigatum, 1.5-3.5 JLmlatum. Acervuli plerumque hypophyllosi, atrobrunnei ad atri, subcuticulares, erumpentes, ad 150~m lati. Conidiogenae cellulae doliiformes ad subcylindraceae vel irregulares, 4 -20 x 3.5-5 JLm, parietibus tennibus, brunneae, verruculosae, prolificationibus sympodialibus vel compluriente enteroblasticis et percurrentibus. Conidia solitaria, aseptata, mediobrunnea, verruculosa, subcylindracea ad ellipsoidea.recta ad parum curvata, interdumprotuberationeconidium secondarium producenti; apex obtusus, basis truncata, margine imbriato, (7-)9-12 (-13) x (2.5-)3-3.5 (-4) late, thin-walled, straight to curved, fusoid -ellipsoidal with obtuse ends, widest in middle of apical cells, medianly I-septate, not or very slightlyconstricted at septum, tapering toward bOth ends. but with slightly more prominent taper towards lower end (11-)12-14(-17) X (2.5-)3.5-4( -4,5)~m. Spermogonia not observed. Mycelium internal and external, light to medium brown, septate. branched, smooth, hyphae 1.5 -3.5~m wide. Acervuli predominantly hypophyllous, dark brown to black, subcuticular, erumpent, up to 150~m wide. Conidiogenous cells arising from upper cells of the stroma. doliiform to subcylindrical or irregular, 4-20 X 3.5-)~m, thick-walled, brown, "erruculose, proliferating sympodially or several times enteroblastically and percurrently.
M)'cosphaerel/a mol
Conidia single. medium brown, \'erruculose, subcylindrical to ellipsoidal, straight to slightly curved, occasionally with a lateralprotuberancethat can develop into a secondary conidium; apex obtuse, base truncate with a marginal frill, (7-)9-12(-13) X (2,5-)3-3,5(-4)~m; conidia rarely becoming I-septate in culture. the spore, not darkening upon germination, becoming constrictedat medianseptumof ascosporewith slight distortion (Crous and Wingfield 1996) , with ascospore cells becoming up to 5~m wide upon germination, and frequently developing a lateral branch from the original spore 24 -48 h after germination. CULTURES: Colonies 19-29 mm diameteron MEA after I month at 25'C in the dark, margin feathery, aerial mycelium absent to sparse, iron grey, 25 "'''k (bottom), oli- Africa, from where M. mol/eriana had earlier been reported (Crous et aI. 1991 (Crous et aI. , 1995b .
Based on leaf symptomatology, ascus, and ascospore shape, Crous et aI. (199 I) placed M. nt/hi/usa in synonymy with the earlier described name, M. n/olleriaf/(l. Subsequent collections of M. nubilosa from Australia and M. mollerianQ from Portugal have shown that, although these two species induce similar host symptoms on juvenile leaves and share a similar ascus and ascospore morphology, as well as mode of ascospore germination, they arc distinct taxa. Cultures of M. molleriana arc relatively fast growing and are 19 -29 mm diameter after 1 month, whereas those of M. llubilosa are only 15-20 mm diameter after 2 months. Furthermore, M. molleriana readily produces a Cvllefog/oeopsis anamorph in culture which is absent in cultures of M. tlubi/osa. Finally, there is also a slight difference in the ascospore shape between M. tlubi/osa, in which they arc obovoid and widest near the apex (Fig. 5) , and M. molleriana, in which ascospores arc fusoid -ellipsoidal and widest in the middle of the apical cell (Figs. 2-4) . Considering current species concepts within Mycosphaerella spp. occurring on Euca/}ptus and results of this study, our original interpretation of M. molleriana and M. llubilosa was incorrect (Craus et al. 1991 . With the recent description of yet more species in this complex , detailed studies of Australian material will be required to further resolve the species boundaries of M. tlubi/osa.
